This article discusses an integrated concept of sustainable building and of Building Information Modelling (BIM) by means of implementation of the Green BIM management method. Apart from presenting this innovative project management method with particular attention paid to solutions applied by Scandinavian enterprises, the article aims at analysing institutional conditions regarding application of the Green BIM within Polish construction companies. Arguments presented in the article are based on results of a scientific review and industry specific publications. Moreover, the article discusses case studies of projects completed with the implementation of the Green Bl M method.
INTRODUCTION
Organisational innovations which are related to the Building Information Modelling (BIM) concept as well as sustainable building are the two crucial trends of global changes within the construction industry which have been observed and described in numerous publications in the last few years.
Until recently, those changes occurred separately and independently of one another.
For several years, integration ofBIM assumptions and sustainable construction principles by means of implementing the Green BIM concept has been increasingly generating interest (McGraw-Hill Construction, 2010, p. 8). Building Information Modelling is a concept which has been known and present in the western world for more than a decade now.
In essence, it is a process involving generating and management of digital representations of physical and functional characteristics of construction works. Management demands that BIM is not only a structure model, an IT tool or a database of structural information. Apart from 3D design, BIM implementation covers the entire concept-to-occupation time-spanandintegrating management activities pertaining to project schedules and costs (Azhar, Khalfan and Maqsood, 2012, p.17) .
Green BIM is emerging as a new form of project design and delivery, based on convergence of sustainable building and BIM. Ghandi and Jupp (2013) define Green BIM as being based on three conceptual pillars: (1) integrated design processes and building systems supported by object -based modelling and analysis tools, (2) environmentally sustainable design principles and (3) optimization of green buildings certification credits. The author is of the opinion that the application of BIM principles and tools in order to achieve project sustainability is an important direction of changes from the perspective of the Polish construction industry. It makes it possible to take advantage of the synergy effect and of foreign experiences related to Green BIM implementation in project management. However, it requires a fundamental change of the mindset of all the participants in the investment and construction process and a profound modification of the entire market organisation principles involving all the stakeholders. The purpose of this paper is to provide an overview of Green BIM implementation with focus on Scandinavian countries. The paper presents the process of BIM implementation in those countries, followed by a discussion on Green BIM, its applications, benefits, risks and associated challenges to the construction industry. Arguments presented in the article are based on results of a review of scientific and industry specific publications. The conclusions are reached after theGreen BIM case study is elaborated and Scandinavian experience is discussed as a source of positive practices with respect to implementation of Green BIM. Rundquist at al. (2013) indicate that integration of knowledge of all the participants in the process at the following three levels is the primary factor determining success of innovations withinprojects, between projects and within industrial manufacturing organisations.. Institutional support facilitates' knowledge integration has beenproven by the experiences of Finland, a country which is now an uncontested leader in the area of innovations; including the implementation of BIM. Kiviniemi (2006) projects some of which were implemented by construction companies which alsoconsidered implementation of new information technologies constituting BIM set of instruments (Kiviniemi, 2006, p. 16) . The results of BIM related implementations were so encouraging from the perspective of key construction companies, that in the following years the Confederation of Finnish Construction Industries had decided to implement a new programme referred to as ProIT (Product model data in construction projects), which continued to apply the assumptions of the Vera programme. BIM guidelines were developed in the Finish construction industry in order to introduce common practice for modelling. The implementation of BIM in Finland illustrates the importance of actions undertaken by state authorities in order to initiate and 'speed up' such innovations as introduction of the BIM concept in the construction industry. Advantages resulting from BIM will depend on cooperation and knowledge integration. State institutions may undertake measures aimed at implementing BIM standards within the construction industry; they may also support research and development work undertaken by companies. This in turn may speed up the rate at which innovators gain advantages. During the subsequent stage, given the observed and experienced advantages of BIM implementation, entrepreneurs and private investors will be the active drivers of innovation. The BIM idea was applied to numerous investments, primarily public ones, in other Scandinavian countries as well. Since 2012, Norway has required application of BIM assumptions to railway and road investments; state institutions apply this requirement to public procurement proceedings pertaining to the building and extension of infrastructure. Execution of construction works, in accordance with the BIM concept has become increasingly widespread.
BIM IN SCANDINAVIA

GREENING BIM
For quite a long time now, global interest has been growing in buildings which comply with the principles of sustainability. This kind of sustainability is, interpreted as limiting the impact of civil structure on the natural environment throughout its whole lifecycle, 'from the cradle to the grave'.. This trend can also be observed in Poland, which is indicated by current results of market research and surveys regarding perception of sustainable building (Śliczna, 2011, p.380) . Main features of buildings meeting sustainability criteria include energy savings and good quality of the internal environment (Construction Marketing Group 2014, p. 14). However, a sustainable building ought to meet further requirements, primarily in terms of balancing investment expenditures and operation costs (energy and water consumption), ensuring comfort of use and minimising impact on the environment. Sobotka and Wyatt (1998) indicate that the rules of sustainable development must refer to the building sector as a building object in its life cycle, similar to the product life cycle chain: from procurement of raw materials for the construction of a building and their evaluation to demolition of the building. Design, production and operation of structures which meet sustainability criteria require a new set of information as compared to data pertaining to conventional civil engineering structures. In the course of the traditional process, once the design is developed, data is entered into software which enables building energy efficiency analysis at each stage of its operation. Simulation programmes used for this purpose are based on structure data pertaining to thermal insulation, climate response, glazing, shading, solar gain, solar penetration, air tightness, natural ventilation, mechanical ventilation HVAC system, building dynamics and thermal mass. solutions. This makes Open BIM and choosing the file format very important. IFC was selected for combining model information, as a medium to integrate the models and to transfer the information from one software to another, and DWG for information exchange between the consultants. Given the fact that the structure is executed in stages, as the first storey was being completed, while design works regarding further storeys were being carried out, good communication among designers, contractors, the general contractor and the investor is one of the most crucial factors determining the success of the investment (Kastell, 2014) . The strong co-operation among many stakeholders was also needed to evoke culture of environmental awareness through the entire building process. As a result, the Mall of Scandinavia has been recognised as one of the best performing buildings assessed under sustainable buildings standard BREEAM and it has recently achieved the Excellent BREEAM rating. Examples of investments executed in accordance with BIM assumptions and sustainability principles have been described also by Skanska, another leading Scandinavian contractor operating on the international construction market. The Puuvilla shopping and service centre located in Pore, in the south-west of Finland is yet another example of a successfully 
REQUIREMENTS FOR GREEN BIM APPLICATION IN POLAND
From the perspective of the Polish construction services market, BIM is still an innovative approach although it has become a standard in Western Europe. However, there is an increasing number of authorities' knowledge of Green BIM assumptions and benefits of the concept application to construction projects needs to be identified. Analyses' results of practical importance will include recommendations pertaining to institutional measures which may facilitate the process.
CONCLUSIONS
Modern trend regarding construction project management integrate two very important issues - Tymczasem jak wynika z doświadczeń na rynku budowlanym w Europie Zachodniej, koncepcja ta umożliwia na wprowadzenie do zamówień publicznych kryteriów środowiskowych obejmujących cały cykl życia przedsięwzięcia budowlanego.
Artykuł wskazuje na kierunek dalszych badań, dotyczących inwestora publicznego i jego roli w implementowaniu założeń Green BIM. Zagadnieniem otwartym dla badań związanych z Green BIM jest sposób wdrożenia tej koncepcji na rynku polskim z wykorzystaniem systemu zamówień publicznych. Identyfikacji wymaga znajomość wśród zamawiających publicznych założeń Green BIM i posiadanie przez nich wiedzy o korzyściach związanych z zastosowaniem tej koncepcji w przygotowaniu i realizacji inwestycji budowlanych. Jest to obszar istotny dla rozwoju wiedzy o zarządzaniu przedsięwzięciami oraz jej praktycznej aplikacji na rynku usług budowlanych, których innowacyjność, ma decydujące znaczenie dla podnoszenia konkurencyjności polskiego budownictwa.
